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ABSTRACT

Ocean color satellites provide a mechanism for studying the marine biosphere on temporal and spatial scales
otherwise unattainable via conventional in situ sampling methods. These satellites measure visible and infrared
radiances, which are used to estimate additional geophysical data products, such as the concentration of the
phytoplankton pigment chlorophyll a, Ca, via the application of secondary bio-optical algorithms. The op-
erational Ca algorithms for the Sea-viewing Wide Field-of-view Sensor (SeaWiFS) and Moderate Resolution
Imaging Spectroradiometer (MODIS), for example, perform well in the global open ocean, but often degrade
in more optically complex coastal environments where global parameterizations are less applicable. Organiza-
tions such as the Chesapeake Bay Program, which have interest in using SeaWiFS and MODIS data products
to facilitate regional monitoring activities, must rely on locally parameterized algorithms to achieve requisite
accuracies. To facilitate algorithm selection, the NASA Ocean Biology Processing Group recently developed the
infrastructure to spatially and temporally evaluate a long-term regional time-series of satellite observations using
in situ measurements as ground-truth. Here, we present this approach using a case study in the Chesapeake Bay,
where a series of Ca algorithms and atmospheric correction schemes were evaluated for the full SeaWiFS and
MODIS-Aqua time-series. We demonstrate how the selection of the best algorithms and processing approaches
is driven by trade-offs in coverage needs and relative accuracy requirements. While our case study highlights Ca

in the Chesapeake Bay, our methodology is applicable to any geophysical data product and region of interest.
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1. INTRODUCTION

Coastal and estuarine waters host a diverse array of benthic and pelagic ecosystems, many of which possess
significant commercial and ecological value. Both natural and anthropogenic disturbances, such as sea-level rise,
erosion, and industrial and agricultural pollution, alter the biogeochemical characteristics of these ecosystems,
frequently resulting in changes in water quality and local habitat structures. Our understanding of how coastal
environments respond to such perturbations currently relies on the analysis of long-term (e.g., decadal) time-series
of in situ measurements, for example, the Water Quality Monitoring Data1 collected as part of the Chesapeake
Bay Program (CBP) since 1984. The CBP, a cooperative effort between the federal government and state and
local governments within the Chesapeake Bay watershed, established 49 stations within the mainstem Bay to
be revisited monthly to measure 19 hydrographic and chemical water quality parameters. These data currently
provide the scientific foundation for the management of many Chesapeake Bay marine resources.

Ocean color satellites provide a means of complementing field programs with remotely sensed data collected on
spatial and temporal scales unachievable by conventional in situ methods. These satellites measure the radiance
emanating from the top-of-the-atmosphere at discrete visible and infrared wavelengths. Spectral water-leaving
radiances, Lw(λ), the light backscattered out of the water mass, are obtained by removing the contribution of
the atmosphere from the total signal (a process hereafter referred to as atmospheric correction).2 The Lw(λ)
are subsequently used to estimate a number of geophysical data parameters, such as the concentration of the
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